In order to study the decision-making neural mechanism of online purchase intention of price and seller's reputation, especially to systematically study the differences in the influencing mechanism of different product prices and seller's reputation, this paper adopts the cognitive neuroscience method of ERP experiment and designs the ERP experiment through the simplification and simulation of the online shopping environment so as to explore the decision-making neural mechanism of the online purchase intention of price and seller's reputation. The results show that in the face of different combinations of price and seller's reputation, consumer's process of making shopping decisions is the process of brain activity information processing and corresponding cognitive processing. The process can be divided into different cognitive stages, including decision-making risk cognition, decision conflict cognition and the classification of decision-making valence evaluation. In different cognitive stages, different key Brain evoked potential components will be evoked corresponding to N2, N400, LPP, etc. The differences in different degrees of involvement products are mainly reflected in the different clues stimulating corresponding Brain evoked potential components.
Introduction
In the online shopping environment, incomplete information is obvious, so clues play a decisive role for consumers to evaluate products and make purchase decisions (Zhang et al., 2014) . As a typical external clue, price has a more complex influence on purchase intention (Roy et al., 2014) . On the one hand, price is an important symbol of the loss of money. On the other hand, price has always been considered as a symbol of quality (Daliri et al., 2014) . In the online environment, online sellers have many uncertain factors for consumers. Therefore, consumers will be very worried about their privacy, and their trust in online sellers is less than offline sellers. As an important clue that influences consumer's trust, the significance of seller's reputation is also conceivable (Hayne et al., 2015) . Engel et al. define the degree of involvement as "the level of personal importance and interest evoked and perceived by a stimulus in a specific situation" (Te 'Eni-Harari et al., 2014) . Although there are different interpretations of the concept of degree of involvement in different fields, most scholars agree that the concept is related to personal relevance, that is, the degree of involvement is greatly related to individual's own needs, interest, and values. The degree of involvement can be divided into high degree of involvement and low degree of involvement. Event-related potentials (ERPs) are a special type of brain evoked potentials (Tan et al., 2015) . They refer to the bioelectric reactions that can be detected, and have a relatively fixed time interval (lock-time relationship) and a specific phase with stimuli in the corresponding parts of the system and brain after giving specific stimuli to the nervous system or the processing of the brain to the stimuli, as shown in Figure 1 . Nerve electrophysiological changes in the brain in the cognitive process are reflected by superimposed average technology from brain evoked potentials on the skull surface. ERPs are closely related to the cognitive process, so they are considered to be the "window" of "peeping" psychological activities as shown in Figure 2 . The development of nerve electrophysiological technology provides a new method and way for the study of the cognitive process in the brain. Classical ERPs include P1, N1, P2, N2, and P3 (P300), among which P1, N1, and P2 are exogenous (physiological) components of ERPs (Sharma et al., 2015) and are affected by the physical properties of the stimuli; N2 and P3 are endogenous (psychological) components of ERPs (Rietdijk et al., 2014) . They are not affected by the physical properties of the stimuli but are related to the mental state and attention of the subjects. The concept of ERPs seems to be expanded. In a broad sense, ERPs include N4 (N400), mismatch negativity (MMN) (Yu et al., 2015) , and comtingent negative variation (CNV) (Heath et al., 2015) . The generating process of many social cognitive activities or the process of attitude generation is very rapid. Compared to selfreporting or behavioural experiment, ERPs have better potential advantages to study these cognitive processes because of their millisecondlevel time differentiation rate. When consumers face multiple combinations of information clues provided by sellers, the evoked cognitive decision-making process is often complex and the traditional research methods cannot further excavate the process of brain information processing in the decision-making stage.
Therefore, this research decides to use ERP experimental methods to collect data of physical signs of the neural level so as to more accurately and objectively measure Brain evoked potential data of brain activity and to explore the cognitive and decision mechanisms that are difficult to "introspect". That is, on the basis of previous theory and combined with the particularity of experimental equipment and research issues, the shopping process is properly simplified, and 2*2*2 in-group experiments are designed to obtain neural and physiological data of the subjects. At the same time, the external keyboard will be used to obtain the decisionmaking behaviour data of subjects. 
Methods
There are 17 students from Zhejiang University participating in the experiment as paid subjects. All the subjects all volunteer to participate in the experiment. The experimental process is shown in Figure 3 . ERP contains a total of 320 decisionmaking, which involves two products, mobile phones and headsets. Each product price and the seller's reputation are combined for 40 times, namely eight kinds of experimental situations. Each decision-making contains 3 stimulus pictures, of which the first picture is a grey cross so that the subjects can concentrate as soon as possible; the second picture is a product (mobile phone or headset) (for 800 ms), and the last picture is the combination of the price corresponding to the product number and the seller's reputation (the maximum presentation eISSN 1303-5150 www.neuroquantology.com 248 time is 4000 ms, or it ends with the subjects' decision of the purchase/non-purchase). The instruction of the experiment is mainly divided into three parts. The first part is the situation setting. "Assume that you need to purchase a mobile phone and a headset in the near future and you decide to purchase Samsung Galaxy Note IIN7100 mobile phone and Sony MDR-EX15LP in-ear headset on a well-known shopping website after careful comparison and screening. There are many sellers in the website and different sellers have different levels of reputation and product prices, so you need to make a choice and decide whether you are willing to purchase the product of different prices and seller's reputation or not". The second part is the decision-making process, that is, there are three pictures for each decision which starts with a gray-black cross (as the visual focus) for 500ms. After a short random blank interval (300-500ms), it is the decision-making start-up stimuli: pictures with the seller's number appear for 800ms, and finally the combination of stimulus picture containing price and seller's reputation clues appears. When the pictures appear, the subjects can make a purchase decision-making. Pressing "Factory"key means no purchase, "3" key means purchase. Pressing the key is to end the decisionmaking, otherwise the longest presentation time is 4000ms. The last part is restatement for experimental considerations. Figure 4 and Figure  5 show the diagram sequence, continued time and interval of every decision.
This ERP experiment uses mobile phone and headset to characterize the level of high and low degree of involvement to achieve differentiation. The success of this operation is the guarantee of subsequent experimental results. Similarly, Zaichkowsky's mature involvement scale is used to measure the degree of involvement, and paired sample T-test is conducted on the degree of involvement with 95% of confidence intervals. The results show that the degree of involvement of the mobile phone is significantly higher than that of the headset ( P=0.001), and the operation is successful. The specific results are shown in Table 1 . Detection provided by the Scan software is used to extract the N2 peak at the target electrode point, and the analysis time window is locked to be 300 to 330 milliseconds. It can be seen from the pictures that in the time period of 300-330 milliseconds of the stimuli, there are differences in the amplitudes of price and reputation of mobile phone and headset at the three electrode points F3, F4 and FZ. The amplitude between the high and low prices of mobile phone is not obvious while the amplitude between the high and low reputations is significant. There is a difference in amplitude between the high and low prices of headset while there is almost no difference between the high and low reputations. Based on the pictures, the data analysis software SPSS is further used to analyze data (frontal electrode points: F3, FZ, F4) for 2 (high price vs. low price)×2 (high reputation vs. low reputation) for 300-330 ms. The results can be differentiated by products. First of all, for the mobile phone, the main effect of price is not significant (F(1,16)=0.007, P=0.935) while the main effect of reputation is significant (F(l,16)=5.275, P=0.035). The interaction of the two is not significant (F(1,16)=0.495, P=0.492). The main effect of the electrode points is significant (F(2,32)=6.958, P=0.003), while the interaction between price and electrode points is not significant (F(2,32)=2.242, P=0.123) and the interaction between reputation and electrode points is not significant either (F(2,32)=2.877, P=0.071). However, the interaction among price, reputation, and electrode points is significant (F(6,96)=3.978, P=0.029). For headset, the main effect of price is significant (F(1,17) =5.353, P=0.034), while the main effect of reputation is not significant (F(l,16)=0.003, P=0.958), and the interaction between the two is not significant (F(1,16)=0 .318, P=0.581). The main effect of the electrode points is significant (F(2,32)=7.277, P=0.002), and the interaction between the price and electrode points is not significant. Significantly (F(2,32)=1.977, P=0.155) , the interaction between reputation and electrode points is also not significant (F(2,32)=0.058, P=0.944), and the interaction among price, reputation, and electrode points is also not significant (F(6,96)=0.875, P=0.427).
N400 component analysis
A repeated measurement analysis of variance is performed on N400 component for 2 (consistency vs. conflict)×3 (top electrode points: C3, CZ, C4). The consistency refers to combination situation of consistent purchase intention, namely, situation 2 and situation 3. Conflict refers to combination situation of contrary purchase intention, namely, situation 1 and situation 4. For the mobile phone, the main effect of the conflict is not significant (F(l,16)=0.255, P=0.620), while the main effect of electrode points is significant (F(2,32)=3.589, P = 0.039), the interaction between the two is not significant (F(2,32)=1.319, P=0.282). In terms of headset, the main effect of conflict is significant (F(l,16)=5.255, P=0.036), while the main effect of electrode points is not significant (F(2,32)=2_544, P=0.094). The interaction between the two is not significant (F(2,32) = 0.856, P = 0.434).
LPP component analysis
According to Brain evoked potential and brain topographic maps of each electrode point, PZ, P3, and P4 are selected as the main reference points for the study of LPP components. Combined with the average response of each situation in the experiment, the time window for the components is 700-750 milliseconds. The oscillogram of mobile phone and headset on the LPP components show that the amplitude between the high and low prices of mobile phone is not obvious, while the amplitude between the high and low reputations is significant; the amplitude between the high and low prices of the headset is different and the amplitude between high and low reputations is also different. In addition to the use of waveform diagram to reflect the relationship between variables, SPSS is used to conduct 2 (high price vs. low price)×2 (high reputation vs. low reputation)×3 (frontal electrode points: F3, FZ, F4) for repeated measurement analysis of variance. The results show that the main effect of price of the mobile phone is not significant (F(1.16) P=0,204) , and the interaction between reputation and electrode points is also not significant (F(2,32)=1.785, P=0.184), and the interaction among price, reputation, and electrode points is also not significant (F(6,96)=2.515, P=0.097) .
Conclusions and Outlook
The price and the seller's reputation have an impact on the perceived value. Specifically, for products with high degree of involvement, only the reputation has a positive effect on the perceived value while for products with low degree of involvement, reputation and price will have a significant impact on the perceived value. For products with low degree of involvement, when the price and reputation are in the same direction, the two will have a synergistic interaction. The results show that the online purchase decision-making process can be divided into three stages. In the risk perception stage, the difference in products with high and low degree of involvement lies in different clues that induce the key ERP indicator N2 at this stage. In the decisionmaking conflict perception stage, strong cognitive conflicts will not be recognized in the face of different combinations of information clues. In the valence evaluation stage, there is still a difference in the information utilization of products with high and low degree of involvement. For products with high degree of involvement, only reputation affects the amplitude value of LPP while for products with low degree of involvement, the amplitude value of LPP is affected by price and seller's reputation. This experiment provides some enlightenment for online shop operators to allocate resources reasonably and present consumers with the best combination of information so as to increase purchase rate and maximize profits.
